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The last few years have seen major changes in the delivery of vascular services in the UK. An increasingly
elderly population with greater expectations from their medical services has challenged established
methods. It also became apparent that outcomes for low volume, high risk index vascular interventions
such as abdominal aortic aneurysm repair were poor in the UK compared to the rest of Europe. Other
ongoing challenges were the introduction of a national aortic aneurysm screening programme and the
development of vascular surgery as a separate speciality. This article details the approach taken to
modernise vascular services in the UK, using a quality framework agreed by vascular specialists, which
drove the structural change to move vascular interventions into fewer, higher volume centres. The
introduction of modern networks is designed to maintain services in surrounding hospitals without on
site vascular inpatient services. The initial effects of this service remodelling are positive, with elective
aortic aneurysm mortality rates falling nationally from 7.5 to 2.4 per cent.
 2012 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.In the UK, vascular surgical services have evolved to manage
arterial conditions beyond the heart; cardiac services developed
along separate pathways in most centres. The invention of surgical
instruments and sutures that facilitated operations on arteries in
the 1950s and 1960s enabled the pioneers of vascular surgery in the
UK to start a service that consisted of the treatment of abdominal
aortic aneurysms (AAA), carotid disease and leg ischaemia. Most
were former general surgeons, and they quickly became estab-
lished in many hospitals, since their colleagues were delighted to
transfer management of challenging problems such as acute leg
ischaemia and ruptured AAA. Inevitably, the pioneers were soon
overwhelmed because a large proportion of vascular work presents
as an emergency, so in the 1980s and 1990s as vascular practice
expanded, they appointed colleagues to share the burden, as ad hoc
cover of vascular emergencies became less acceptable.1 In this way,
24/7 vascular on call rotas became established in a few larger units,
where there were sufﬁcient surgeons.
In the 1990s smaller district hospitals developed local networks,
alternating nights for vascular consultant cover within a localised
area. This meant that the patient usually travelled to the hospital
where the vascular surgeon was on call. Most large district: þ44 8454226788.
othan.earnshaw@glos.nhs.uk
ciety for Vascular Surgery. Publishehospitals had a number of surgeons with expertise in vascular
surgery, who initially trained as general surgeons. Some specialised
completely in vascular, but many continued on general surgery
rotas, providing vascular specialist care for only a proportion of
their working time. By 2008 there were over 140 hospitals
providing inpatient arterial services in the UK.
Since 2001, the Vascular Society of Great Britain and Ireland
(VSGBI) has funded and maintained a voluntary database of index
arterial procedures (National Vascular Database e NVD). In 2008,
data from the previous ﬁve years in the UK were included in
a European report (Vascunet), that suggested the UK had the worst
elective AAA mortality rates in Europe (7.5% versus 3.5% European
average).2 Although the data were provided voluntarily, they were
supported by similar results from the independent Vascular
Anaesthesia Society audit and the Intensive Care Database.3 There
was much debate about the reason for the results, but the main
conclusion was that many patients were being treated in small UK
centres undertaking a limited number of AAA repairs, with poorer
outcomes. Studies have consistently shown that higher volume
centres produce better outcomes for many surgical procedures, and
this is well recognised for aortic aneurysm surgery.4,5 The conclu-
sionwas that concentrating aortic surgery in higher volume centres
should improve surgical outcomes.
At the same time as the Vascunet report, there was a proposal
from the UK National Screening Committee to introduce screeningd by Elsevier Ltd. All rights reserved.
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Wales every year from ruptured AAA.6 Randomised clinical trials
have shown that ultrasound screening of men over the age of 65
can reduce aneurysm-related mortality by about half over the next
ten years.6,7 A pilot project demonstrated that it was feasible to
introduce screening into a local community without overwhelming
hospital vascular services.8 In 2008, the Department of Health
agreed to fund the NHS Abdominal Aortic Aneurysm Screening
Programme (NAAASP) in England, to be implemented over ﬁve
years. Similar programmes are also being developed in Scotland,
Northern Ireland and Wales, and by 2013 all men in the UK should
be offered an abdominal ultrasound scan in their 65th year. Critics
argued that the poor results for elective AAA surgery were a reason
to delay the introduction of AAA screening, since there is no point
in identifying men with an AAA unless the services to treat them
are optimal.9 The Department of Health was, however, reassured by
the response of the VSGBI and gave screening the go ahead.10
The VSGBI accepted the challenge of trying to halve the
mortality rate for elective aortic surgery in the UK to 3.5%. The
target for achieving this reduction was 2013. A Quality Improve-
ment Framework (QIF) for improving the results of elective aneu-
rysm repair set standards for all hospitals offering elective aortic
surgery, and was endorsed by VSGBI Members,11 and under-pinned
by the implementation of a national Quality Improvement Pro-
gramme (QIP). The key standards included management of AAA by
a multidisciplinary team,12 the availability of endovascular aneu-
rysm repair, facilities for critical care and 24/7 vascular cover, and
for the ﬁrst time a minimum number of elective aortic procedures
per centre. Initially it was suggested 20 elective AAA procedures
should be the minimum caseload, but this was increased to 33 per
vascular centre in 2012.13 For smaller hospitals this either meant
centralising resources into a larger city centre unit, or networking.
The VSGBI describes a ‘modern vascular network’ as one in
which all the hospitals and specialists comply with the elements of
the VSGBI QIF. Most modern networks have only one intervention
centre where inpatient and emergency vascular services occur.
Vascular specialists within the network travel to the intervention
centre to do their on call and to treat their inpatients, thus allowing
on site vascular cover 24/7. However, the same surgeons also
provide a full range of services to the other hospitals in the network
including outpatients, day case procedures and visiting ward
referrals.13 It is recommended interventional radiology services are
offered on the same basis. This process has been supported by the
Strategic Health Authorities (SHA) in England, many of whom
commissioned vascular service reviews using the same VSGBI
standards. It is expected that by the end of the remodelling process,
the number of vascular intervention centres will have reduced to
about 75 across the UK.
The NHS AAA Screening Programme has also had a part to
play. As local programmes are commissioned, their vascular
services go through a process of pre-implementation quality
assurance using the same VSGBI standards.11 Men with a screen-
detected AAA can only be referred to a vascular centre compliant
with the QIF. Men with an AAA are prepared to travel to centres
with better outcome results.14 All men treated in NAAASP have
outcome data stored on the NVD. This is linked directly to the
callerecall database used by the screening programme. Patient
outcomes are monitored through the national collection of data
and assured by the VSGBI QIP.15
Another component of this constellation of changes to vascular
surgery is the separation of vascular surgery from general surgery.
Separate speciality status was agreed for vascular surgery through
an Act of Parliament in March 2012, which heralds the end of the
general/vascular surgeon. More importantly it means that after
core surgical training, specialist vascular training will becomeseparate from general surgery with its own curriculum, training
schedules and standards. This offers the best hope of training
vascular specialists for the future who will work in close collabo-
ration with their interventional radiology colleagues. Interven-
tional radiology has become a separate subspeciality, and the future
of these services is closely linked, as both aim to provide a fully
comprehensive service to patients with vascular diseases.
The ﬁnal change to vascular services, which is enabled by the
reduction in the number of intervention centres, is that as part of
the current Health Service reforms, vascular surgery and inter-
ventional radiology are expected to become part of specialised
commissioning in England. Thus instead of services being
commissioned according to local needs and standards, they will be
commissioned using national standards. It is hoped that the
national standards, as they are developed, will take account of the
VSGBI QIF used by SHA Commissioners and NAAASP. They will also
need to be aware of the expanding use of endovascular treatment
of AAA, and the planned introduction of complex stenting across
the UK.
The last few years have seen great changes in vascular services
in the UK, partly stimulated by challenges such as poor surgical
outcomes and the introduction of screening, but also endorsed by
a specialist group trying to improve its quality and performance.
This has meant a contraction of the service into a smaller number
of higher volume centres to improve outcomes. Traditional
surgical working patterns are being replaced by multidisciplinary
working involving radiologists and anaesthetists at an early stage
of care. Whilst complex in-patient work is concentrated in
a single network centre, outpatient and outreach services for the
entire network are provided locally so that patients attending
smaller network hospitals are not disadvantaged. Introduction of
these reforms has not been entirely straightforward. There has
been some resistance from surgeons in smaller vascular units.
They fear that hospitals are disadvantaged by removal of vascular
services to bigger centres, and they are concerned at having to
travel away from their base hospital to operate and be on call.
This is offset by the expected improvement in outcomes for
a disadvantaged patient group, and the potential for improved
working conditions in larger units with less frequent on call.
These changes have broad acceptance following national discus-
sion, and a unanimous vote in favour of separate speciality status
at the VSGBI AGM by the membership in 2009. The standards
used to implement the changes were also agreed in a postal ballot
by an overwhelming majority of Members. There has also been
a process of engagement with local vascular services through
regional reviews conducted under the auspices of service
commissioners (Strategic Health Authorities). Similar standards
will be used by the specialised commissioning teams that will
purchase vascular services commencing in 2013.
There is early evidence that these changes are already starting to
bear fruit. The recent publication of AAA mortality data shows that
between 2008 and 2010, the elective mortality rate for AAA (over
8000 procedures) in England andWales has fallen to 2.4 per cent.16
There is similar evidence that focussing on multidisciplinary
working is also improving the quality of care to patients needing
carotid arterial surgery.17 It is expected that remodelling of vascular
services will help to drive improvement in the quality of care
provided to patients not just with AAA and carotid disease, but also
for other lower volume high risk interventions such as lower limb
bypass for ischaemia and amputation.
Acknowledgements
The authors wish to acknowledge the support of Members of the
VSGBI that have improved the outcomes of elective AAA surgery.
J.J. Earnshaw et al. / European Journal of Vascular and Endovascular Surgery 44 (2012) 465e467 467Ethical Approval
No ethics approval was required.
Funding
There was no funding for the present paper.
Author Contribution
Article conceived by JE, MW, PL; ﬁrst draft JE; contributions to
subsequent drafts all; approval ﬁnal version all; guarantor JE.
Conﬂict of Interest
None of the authors has any conﬂicts of interest to declare.
References
1 Vascular Society of Great Britain and Ireland. Provision of vascular services 2004.
2 Gibbons C, Bjorck M, Jensen LP, Laustsen J, Lees T, Moreno-Carriles, et al. Second
vascular surgery database report. European Society of Vascular Surgery, ISBN 1-
903968-21-6; 2008.
3 Bayly PJM, Mathews JNS, Dobson PM, Price ML, Thomas DG. In-hospital
mortality from abdominal aortic surgery in Great Britain and Ireland. Vascular
anaesthesia society audit. Br J Surg 2001;88:687e92.
4 Young EL, Holt PJ, Poloniecki JD, Loftus IM, Thompson MM. Meta-analysis and
systematic review of the relationship between surgeon annual caseload andmortality for elective open abdominal aortic aneurysm repairs. J Vasc Surg
2007;46:1287e94.
5 Holt PJ, Karthikesalingam A, Hofman D, Poloniecki JD, Hinchliffe RJ, Loftus IM,
et al. Provider volume and long term outcome after elective abdominal aortic
aneurysm repair. Br J Surg 2012;99:666e72.
6 Thompson SG, Ashton HA, Gao L, Scott RA, MASS Study Group. Screening men
for abdominal aortic aneurysm: 10 year mortality and cost effectiveness results
from the randomised Multicentre Aneurysm Screening Study. Br Med J
2009;338:b2307.
7 Takagi H, Goto S-N, Matsui M, Manabe H, Umemoto T. A further meta-analysis
of population-based screening for abdominal aortic aneurysm. J Vasc Surg
2010;52:1103e8.
8 Darwood RJ, Earnshaw JJ, Turton G, Shaw E, Whyman MR, Poskitt KR, et al.
Twenty year review of abdominal aortic aneurysm screening in men in the
county of Gloucestershire, UK. J Vasc Surg 2012;56:8e13.
9 Johnson JN. Should we screen for abdominal aortic aneurysm? No. Br Med J
2008;336:863.
10 http://aaa.screening.nhs.uk/.
11 Vascular Society of Great Britain and Ireland. Framework for improving the results
of elective AAA repair. http://www.vascularsociety.org.uk/library/quality-
improvement.html.
12 Earnshaw JJ, Beard JD. The vascular MDT: an essential element in the treatment
of patients with vascular disease. Ann R Coll Surg Engl 2011;93:1e3.
13 Vascular Society of Great Britain and Ireland. Provision of service for patients
with vascular disease, http://www.vascularsociety.org.uk/library/quality-
improvement.html; 2012.
14 Holt PJ, Gogalniceanu P, Murray S, Poloniecki JD, Loftus IM, Thompson MM.
Screened individuals’ preferences in the delivery of abdominal aortic aneurysm
repair. Br J Surg 2010;97:504e10.
15 www.aaa.qip.com.
16 The Vascular Society. Outcomes after elective repair of infra-renal abdominal
aortic aneurysm, http://www.vascularsociety.org.uk/; 2012.
17 The UK carotid endarterectomy audit. Round 4 public report. http://www.
rcplondon.ac.uk/resources/uk-carotid-interventions-audit; 2012.
